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ABSTRACT 
Salles, P. V. (2002). Physical and financial evaluation of a group of high producing 
dairy farms in New Zealand. MApplSc Thesis, Massey University, Palmerston North, 
New Zealand. 
Traditionally, New Zealand dairy production has been based on high pasture utilisation 
at high stocking rates, which resulted in low animal performance. Recently, a group of 
farmers (AGMARDT - Dairy Farm Monitoring Programme) gradually changed their 
production policy to a high production per hectare system achieved through high animal 
performance. The system is based on pre and post grazing herbage mass targets, 
strategic use of supplements to overcome pasture deficit and moderate stocking rates 
(2.7 cows/ha). This project evaluated the physical and financial characteristics of nine 
case study farms in the Southern North Island of New Zealand, involved in these 
changes. A one-year system study was conducted (2000/2001) in which physical and 
financial data were obtained to identify factors affecting farm production, efficiency and 
profitability. The results showed that the systems were effective and profitable, under 
the conditions in the 2000/2001 year. Average annual milksolids production per cow 
( 411 kg MS/cow/year) and per hectare (1 ,100 kg MS/ha/year) for the case study farms 
were 33% higher than the national average. Average annual total intake for all farms 
was 5,257 kg DM/cow, 14,035 kg DM/ha, 59,656 MJ ME/cow and 159,232 MJ ME/ha. 
Mean economic farm surplus per ha for all case study farms (NZ$ 3,077 /ha) was higher 
than regional averages (by 62% to 84%) and comparable to the industry's top 10% 
farms. Milksolids production per cow (R2 = 0.71) and per hectare (R2 = 0.74) were 
closely correlated with pasture intake. Supplements (24% of total annual ME intake) 
were used to overcome pasture deficits, so their effects were related to long term 
influences on maintaining both pasture and animal potentials. Differences between 
pasture intakes from farmer's visual assessment and plate meter readings (adjusted data) 
in summer, suggested that farmers were underestimating intake and/or the adjusted data, 
relying on standardised national equations, were overestimated. The measured ME 
intakes were higher than the theoretical requirements for all farms, suggesting measured 
intake overestimation and/or feed waste. Feed conversion efficiencies (6.0 to 7.4 g 
MS/MJ ME intake) increased with decreases in intakes, not with increases in milk 
yields. On-farm techniques used to measure feed intake, particularly from pasture, 
should be improved; and farmers' skill in increasing feed efficiency should be 
optimised, mainly in the systems achieving higher animal performance. Since the milk 
payment of NZ$5.00/kg MS will probably not remain in the future, control of 
production costs should receive more emphasis, particularly supplement costs. 
Keywords: dairy system, pasture management, feed quality, pasture intake, supplement intake, animal performance, 
stocking rate, feed conversion efficiency, cost ofmilksolids production, profitability. 
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CHAPTER 1 
GENERAL INTRODUCTION 
The primary objective of dairy production systems is to produce high quality dairy 
products for human consumption by utilising the ability of the grazing ruminant animal 
to consume and transform feeds that are not suitable for human nutrition into milk. 
Milk should be produced at competitive prices for the consumer, as well as being 
profitable for the producers. This implies that the inputs and outputs of the system 
should be precisely adjusted. 
Low milk production costs in New Zealand grazing systems are based on growing and 
utilising large amounts of grazed pasture. Effective feeding of the herd in a grazing 
system must ensure that feed demand is matched by the supply of pasture throughout 
the year (Holmes et al., 1987). The success of New Zealand dairy production over the 
past years has been based on the increased amount of pasture harvested as a 
consequence of better pasture utilisation resulting from high stocking rates (Holmes, 
1998; Matthews, 1995), combined with genetic improvement, which increased milk 
production and feed conversion efficiency per animal (Holmes & Matthews, 2001 ). 
Traditionally, dairy systems have adjusted herbage intakes to overcome feed deficits, 
and pasture limitations have resulted in low animal performance (Matthews, 1994). 
When the objective is to increase production per cow, high pasture allowances are 
required in order to achieve high animal intakes. However, greater herbage allowance 
could increase herbage wastage, leading to a conflict between pasture utilisation and 
forage intake (Hodgson, 1990; Matthews, 1995). 
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When aiming at high intakes per animal, supplementary feed may replace the cow's 
function as the buffer of the system. The input of supplements reduces variation in farm 
production levels, but supplementary feed inputs and farm profitability vary between 
seasons (Matthews, 1995), depending on the amount of supplement required and the 
relative price of supplements and milk. 
After identifying that high pasture utilisation leads to a certain degree of animal 
underfeeding, a group of farmers have gradually changed their production policy from a 
focus on high production per hectare through high stocking rate to a strategy based on 
high production per hectare through improved animal performance. They concluded 
that this objective could be obtained by decreasing stocking rate and utilising 
supplements strategically, while still maintaining efficient pasture utilisation. 
Accordingly, a three-year Dairy Farm Monitoring Programme was established (see 
Chapter 3) on twelve farms in the Southern North Island of New Zealand. All farms 
were attempting to improve per cow nutrition in order to improve farm productivity and 
profitability. This study shows an analysis of the results of the third year of the project, 
and focuses on the physical and financial components influencing the performance of 
these dairy systems. The specific objectives of this study are: 
• to understand and identify factors affecting productivity, efficiency and 
profitability of the case study farms; 
• to compare the physical and financial performance among the case study farms 
and with industry data; 
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• to identify opportunities for further improvement in the efficiency of both 
physical and financial management of the case study farms; 
These objectives were accomplished through a senes of biological and financial 
analyses. This thesis is presented in seven chapters. Chapter 2 is a review of literature 
reporting relevant physical and financial information. It covers the topics of New 
Zealand dairy production, feed conversion efficiency, supplementary feed utilisation 
and tools for the analysis of financial data. 
The Dairy Farm Monitoring Programme is described in Chapter 3. It contains 
information regarding the background of the project, objectives, project benefits and 
outcomes for the 1999/2000 season. Chapter 4 describes the methodology used to 
monitor the case study farms. It covers the biological measurements and calculations, 
as well as the statistical and financial analyses. 
Chapter 5 provides a general description of the farms followed by information on feed 
consumption, feed conversion efficiency, factors influencing milksolids production and 
financial results for individual farms . The main findings and their implications are 
considered in a general discussion (Chapter 6) and conclusions (Chapter 7). 
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CHAPTER2 
LITERATURE REVIEW 
2.1. INTRODUCTION 
Milk production in New Zealand is mainly based on grazed pasture. Grazing 
production systems are characterised by relatively short lactations determined by the 
seasonal nature of pasture growth. Consequently milk production is mainly restrained 
by the availability of feed throughout the year. The possibility of extending lactation 
through the use of supplementary feed has been widely demonstrated throughout New 
Zealand. However, the biological and economic efficiency of this approach has shown 
great variation when supplements are included in the system, due to numerous variables 
affected by their utilisation. Herd, pasture, reproduction and nutrition management and 
costs of production play an important role in the efficiency and profitability of a dairy 
farm. All these factors must be adjusted to take full advantage of the system's potential. 
This literature review aims to outline the key points of New Zealand dairy production; 
the main factors related to feed conversion efficiency and supplementary feed utilisation 
and the importance of production function and financial key performance indicators. 
2.2. NEW ZEALAND DAIRY PRODUCTION 
Less than 10% of the total milk produced in the world originates from grazing systems 
(Steinfeld & Maki-Hokkanen, 1995), including most dairy farms in New Zealand. The 
reason for the low proportion of milk production from grazing systems is the difficulty 
